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about 1:62, which is very close to Thiessen's value with 
the photometer pointed toward the full moon, the zenith 
distance of the latter bein about 66'. Accordingj to 

quarter is about one-tenth of the full-moon illiiniination. 
From apers by Fabry and Yntema 49 it uppears taliat 

of 1,000 stars of the first magnitude, or about t/250th of 
the brightness of the full nioon. 

From the above data Table 5 hiis been constructed. 

Russell '' the illumination o f the moon in its first or ast 

the tota ;P starlight of a henlivphere is somewhat in c. 'X( : ess 

TABLE 5.-Relutive illuniinutwn 1:titetJties. 

! Ratio to ! lntensily. j zenithal 
I full moon. 

Source of illumination. 

!- / 4hj,w.(l 

- 

E'oof-coadlta. 
Zenithal sun.. .............................................. 

Xenlthal Iull moon.. 
Quarter moon. 
Starlight .................................................... 0.ooOOS 

9. WI. o 
Sky at sunset.. ............................................. 33.M 1, rj.50. I) 
Sky at end of civtl twilight.. ................................. 0: 41t 211.0 

........................................ ............................................. 1 ::::? A:: 
I 

0.001 
-- - -. - -. 

From Table 5 and figure 1 it, ttppears that t.he twilight. 
illumination exceeds the illuniinat,ion from t,hr aeni t.ha.1 
full moon until the suiiJs center is Itbout! So -10' b t h v  
the horizon. As this is a11 illumi~itlt~i~)n intcnsitv of 
some interest, tho time a.fter sunset, or before sunrise 
when the center of the sun will hc So 40' below tha liorizon 
is given in Table 6 for certain lat.itucles ctt tlic t h o  of the 
equinoxes and the solstices. 

Lati- 
tude. -- 

0 
10 

25 

30 
32 

36 

a0 

ad 

- 
Winter Equi- 
solstice. naxes. 

Ii. m. H. m. 
0 3 5  V 3 1  
0 35 0 32 
0 36 fJ 33 
0 3 8  0 3 5  

040 0 1  
0 41.  0 37 u $2 0 38 
0 4 3  0 3 9  

-- 
Summer I Latl- 1 Winter I Equi- 
solstice. tude. solstice. naxes. 

0 35 

0 30 

1. A review of the literaturc! indicates t,hat from mi 
early date &onomicd twilight has been considerrtl t,o 
end in the evening and begin in the mornino u-lien the 
true position of the sun's center is 1s' below &e hdrizou. 
At  this time stars of the sixth magnitude tire visible netw 
the zenith, and enerdly thcrc is no trace on the horizon 

2. It also appears t.hat- civil t.wilight, ends in t h  
and begins in the morning when the true posi- 

tion o the sun's center is 6' below the horizon. At this 
time stars and planets of the first. furpyye, 1n arc just. 

disappeared, and darknqss . conipe s the suspension of 
out-door work unless artificial 1ight.ing is provided. 111 
the morning the first. purple light is beginning t.0 1)c 
visible, and trhe illuminat,ion is sufficiim t .for the resi~~iip- 
tion of out-door occupations. 

of the twilight g K ow. 

visible. In the evening the first &t has Just 

______________-- __ ............ ... __ ... :: $. Cit., f. I l i .  
abrfl, C arlca. The intrinsic brightness 01 the starlit sky. .\~trnphysical journal, 

1910 31: 399. 
I @  kn- Lamberhcs. On the hrightnesa of the sky and the tntal amount. nfstarlight. 

aroningen,fm. 40 p.37. 

3. Somi. c.onfusion hits nrisen in the com utation of 
t.ables of t.hc tlurittion of both nstronoinica P and civil 
twilight. (hie to t.hs fwtr that. in some instances trlie time 
of sunrise or sunwt ~ R S  been comidtwd t.o be that 
instanb when the r m t w  of the sun is on the true horizon; 
in ot,hers, wlieii its cent.er ci:jpcws to bc on the true 
horizon: niicl in st.ill othrra ~ d m i  the w p p r  limb of the 
sun appcw..; t.o coincide wit.li thc true horizon. In the 
Unit.ctI Stat.es t,Iiis 1att.w is regnrdrd as dcfining the tirnc 
of sunrisc and nunspt.. 

3. l n  t.hc ta1)lc.s hew presented tlio clurittion of ustro- 
noniicctl twilight is the interval bet,wc-?en sunrise or sunset., 
accortling t.o this latter drfinition, and the instant the 
t,i'ue posit,ion of thc sun's center is 1 8 O  helow the horizon. 
Likewise, the duration of ciril twilight is t,he interval 
from sunrise or sunset, to the instmt the true position 
of tho sun's center is 6" helow the horizon. 

5. At the instant of sunrisc or sunset. the illumination 
is about 1,650 t.imes RS int,ense :is t.1ia.t. from t.he zenithal 
full moon; at  the end of civil twilight it. is about 20 
times as intense: with the sun So 40' hlow t.he horizon 
it about e uals zenithal full moon illumiuat.ion; while at. 
the end o Y astronomic.a.l t.wiliglit, in the a1)senc.e of the 
moon, it is. only diout  O.OiJ4 u s  int,ensc. 

The abow refer to average dear sky contlit,ions. The 
twilight. will be more iiitcnsr in  n dry climaio t.han in a 
moist om, will be grrnklg reduci~d bg smoke or haze, 
m t l  may I I C  almost coiiipletc~ly ohlit~aratt~tl by a dense 
cloud layer. On tha other hniid, the int.cnsit~- I U R ~  be 
incrensecl hg the prclscncc of ice crystals in the atnios- 
phere, esptwially if they m e  at I I  consideraldc eleration 
ahore the place of observation. 

I wish t.0 acknowltdgc niy indebt,edness to the editor, 
Dr. C!levelancl Abbe, jr. , for vnluahlc. assist,aiice in read- 
ing niaii~- of t.hc foreign hooks and papers coiisulted in 
t.he preprat,ion of this p q w ,  tind t.o Prof. C. F. Talmal 
for his criticism of t,he msnuscriipt, and for bringing to 
niy attention certain publications t.hn t had been over- 
ooked. 

VON BEZOLD'S DESCBIPTXON OF TWILIGHT. I 

Thi? oldest. and best. deecriptiou of the: phenonienon of 
twilight is that. by von Be~o ld .~  I t  is a summary of 
many observations of all phases of the plienomenon into 
a single picture, akhough not a,U phases usual1 ap ear 
with equa.1 distiiictiiess on any one day, and is gasel on 
the (81-ening twilight of C'ent4ral Europe.3 It is here given 
literally, since iiea.rly all s;ysteniat.ic and theoretical con- 
cepts mid invest,igations of twilight are based upon it. 

A s  soon as t,ht? sun begins to approach the horizon on 
ti. cloudless eveiiiiig, the lowest part of the sky all about 
begins to tlss~nie a color in greater cont.rast. to the higher 
pnrt.s of t,hc sky than it has when the sun is higher in 
the heavcns. 

In the west-which may be defined once for all as 
that portion of the sky lying on the sun's side of the 

. .  
15.M6UI.l. * "Cloudless" (uo1l;enrrei) as here used indlcates only the absence of greater cloud 
Inasses particularlv in the western and eastern sties. Detached small clouds. m- 
ticiilari il located h the nort.h and south, of course can not influence the 
nf the ~ ~ e n o m e ~ o n . - - . ' ( i e ~ ~ ~ m e l t e  Abhaaidlungen." p. ?, footnote 1. 

genrraiJiGe 
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sun’s vertical, while the eastern sky lies on the opposite 
side-this color is at first an extremely transparent white 
which changes to yellow in t,he course of time. On the 
north and south it is at h t  a weak then a somewhat 

Close to the horizon the coloring is every- 

clearer stratum is not.iceable. ... The purple t,ones in the 
eastern sky approach grav ash colors a t  the horizon and 
gradual1 pass into the blue at higher levels, so that at, 

6’ to 10’ (depending on the st.ate of the atmos here). 
There often ap ears a brighter whitish t.o yellowisi layer 
between the cEnr trans arent blue of the sky and the 

As soon as the sun sinks below t.he horizon t,he ash- 
colored shadow of the earth rises in t.he eastern sky in 
the form of the da.rk aegmcnt, first described by De 
M a i r a i ~ ~  This dark segment now appears actually to 
shove itself up over the purple portion of the sky so that 
the latter becomes a visibly decreasing zone forming t71.e 
jimt emtern twiZig71t arch or the jirst an.ti-Ewili Lt (Gegen- 

or covered sooner or later by the dark segment according 
as the lntt-er has reached a lesser or greater height.. -4s 
soon as this brighter zone no lon er qe arates the dark 

boundary of t,he segment IS no longer observable; at its 
best t,he arch-like area corresponding to the segment is 
distinguished by its ashy tone from the higher portions 
of the sky. * * * 

I have never been able to trace the dark segment higher than to an 
altitude of E”, usually it disappeared from my sight when at but 
half that hei ht. 
Aa f?r the form of the dark segment, I think it is very well described 

by thu name. Ita boundary I an arc that probably approachea 
rather closely that of a great circle. The two limb, however, which 
should touch the horizon are usually 80 blurred that I do not trust 
myself to decide whet.her they are l8Oo apart or not so niucli, though 
I am inclined to believe the latter to be nearer the truth. 

The boundary of the dark se ment is beat determined near ita sum- 
mit, and even there it im not siarpl defined exce t after i t  haa risen 
lo or 2 O  above the horizon and u n d a  little while Eefore it disappears 
entire1 . Clme to the horizon one usually observes a gray layer, 
probably due to haze, smoke. etc., and easily caueing mistakes, eo 
that often one thinks he pees the dark segment some time before sun- 
set, which is of course uite impossible. Under the most favorable 
circumstances the bounlary of the s ment may indeed be deter- 
mined to within 10 or 6 or perhaps eveBewer minutes of arc. * * * 

While these observations are being made on the 
eastern sky, the following phenomena are taking place in 
the west: 

The bright whitish light, already mentioiied above, 
spreads before sunset to a considerable dt.itude in the 
vicinit, of the sunk vert,ical. This vertical espansion I 
notice 1 particularly on several occasions while the sun 
was still about 4’ above the horizon; also, it seemed to 
me that. at about this time the light had a touch of 
purple. In  makin observations of this point one must, 

As the sun more closely appmaches t,he horizon the 
whole western sky, from the horizon up to an altitude 
of 8’ or 13’--depending on the condit,ion of the atmos- 
phere-takes on an increasingly pronounced yellow hue 
(Farbun ) which oft,en grades into a red or even brown- 
ish red c. P ose down to the horizon line. At t,lie same time 

opaque ocher-yellow, while in the east 
changes from a dirty ocher-yellow into a 

while a t  a somewhat greater altitude a 

sunset t K ey are no longer recognizable at  m altitude of 

opaque purple near the R orizon. 

dammerung). Since the up er part of this g riahi! zone 
esecut.es little or no upwar ! movement., i t  is $isplaced 

segment from the alreacly+rather % ark 3 s -y  above it, the 

of course, screen t P e eyes from 1.he direct sunlight. 

- ___ _________ 
6 Afaircm J .  J .  D. L. Tralteph siqueethiutmiquedeI’aurorebor4ale. 2deBd. Paris, 

1754. pp. h. The original &scription is rPprhted and translatfd on p. 623-4 of 
thlr h u e  01 th9 REVIEW. 

there remains above trhe sun a bright and extraordinarily 
transparent spot of flesser] vertical but relatively great 
horizontal extent, which forma t,he boundary between 
the yellow portion and the blue sk , which latter to 
be sure is still bri ht to a considerab P e altitude. After 
the sun has act-ua fi y set, the yellow grows deeper, often 
turning into orange, while the trans arent s ot increases 
its horizontal dimension and gra B P  ually cianges to a 
bright zone called by Brandes the “twilight glow” 
(Dammerungsscheird . The portion of the sky above this 
zone darkens rapidly. Since the yellow wall of the 
evening sky later takes on dso the form of a segment, 
and as t.he function representing the sinking of this 
segment is simply the continuat.ion of t,liat which holds 
for the “twilight glow” (Diimmerungsschein), I shall 
call t,his yellow portion the j r s t  bright segm.snt and shall 
call its boundar the Jilat western twiligtd clrcfi.. 

port,ion of the westerxi sky, purple tones are developing 
at  an altitude of about 25’ above t,he [western] horizon. 
First, there appears against, t.he a.lreadg darker sky at 
the alt,itude mentioned, a bri ht spot that rapidly takes 
on a decided purple tone. fh i s  color most closd ap- 
proaches that obtained by superposing the ends o s two 
spectra.; it. might. also be called rosr-color and often has 
a dash of red. This bri lit s ot. broadens with extra- 

which, by reason of the steady increase in its radius, 
literally semis to slip clown be6intl the yellow se . 
.As the last pur le tones die out of t.lie east,ern s rt y one 
certainly can c P early observe this phenomenon which I 
shall call the j r s t  purple Zi ht (erste Pu urlicht).O As 

intensity and reaches a maximum when the sun’s de- 
pression amounts to between 3’ 40’ and 4’ 50’, according 
to my observations, depending on the condition of the 
atmosphere. At about this time buildin havi a 
westward-facing wall which had appearer quite yim 
soon after sunset and shown no contrast between light 
and shade now appear to be brightly flooded with rosy 
or flesh-co)lored tones, the analogue to the a.fterglow of 
mountain ranges. 

completely disappeared just after sunset. This illumi- 
nation is sufficient to enable one t.0 recognize distinctly 
the development of the urple light, even when in narrow 

is not visible.’ * * * 
While it is very difficult to oblrerve accurate1 the earlier stages in 

the development of the urple tight, and furder it pmceede quite 
differently on different $ya, nevertheless after that time when it 
a pmachea ita maximum intendty the course is fairly regular. At 
g a t  time, with a cloud-free (reinem) sky the light. has an almoet cir- 
cular form with ita center lying a little above the yellow segment, 
which appem to rover the lower portion of the circle. * * 

Above the bright segment, and on either side the purple light, appear 
two light blue-green areas. The greenish tinge there always p m n t  
does not arise from contrast effects, aa one may readily convince him- 
self by acreening out [other sources of 1ight.J. * * * 

The center of the purple light now moves downward 
rapidly and its radius steadily increases; soon it has 
assumed t.he form of a semicircle whose oeiiter lies in 

While these p E enoniena are developing over the lower 

ordinary rapidity and o f i !  ten ar the form of a circle 

the sun continues to slnk t i is light great T y increases its 

One can notice again fair1 
shadows, and recognize architechral details t z at shT ha 

streets in the middle o P t.hc city where the western sky 

*Colored illustrations of the piirple light oud other twilight phnimona may La 
found in- 

Annali, Uff. Cent. Met. Ital., scr 2. v. 7 pt 1 1%:. 
Eirrliw J Untersuchun.y ibir Dhme~immrscheinun~en zur 13rl;liiruo der 

m h  dem’Kkkatau-Aushruc beobachteten atmosphiirisch-optischen Bt6run& ham- 
bwfc, &e. 1W. \-I, 172 p. 1’. Notably Tafel5. 

Reim, Alherl. Luft-Farhen. Hofer & Co., Ziirieh, 1912. 93p. 19 id. Illust. Par- 
tieiilarly fla. 18,17, 18,2l.-c. 1.. Ir. 

7 As to the true hotametrle intenvity of this illumlnatlm see Klmhall’s flgiire 1 and 
his remarks on p. t l8 .  
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the boundary of the bright segment; and finally this light 
beoomes 8 narrow zone of very slight akitude, but of more 
significant linear extent. The bright [ p l l o ~ ]  segiiieii t, 
is then bounded sharply by this zone, which is properly 
so called from this time on. This boundary is t h ~  j h f  
western twilight arch. 

At about t,he time when the first purple light, ooi1tract.s 
t.0 that narrow zone, and is soon to disnppcar alt.ogettier. 
there occurs t,hat, strikin ly rapid tlecreasc in t,he gcnerd 

At this time the sun’s depression is about 8’. * * * 
The purple light.] oft.en embraces long da.rk-blue. even grtvniwh. 

stripes [crepuscuiar rays] converging t.owird the sun. These stripes. 
mentioned already by Howard, are really blie shadows of clouds below 
or close to the horizon aa he supposed, which i s  bent. shown by the 
fact that one often has the opportunit,y to observe the c.louds catusing 
them. 89 well aa the the shadows from the clouds. Ou rrfertly cloud- 
less days, when t.hese stripes always develop quite Ete, t.hry may 
well be due bo t.errestria1 obpxts. These stripes are of interest, hecaiisc. 
88 emn aa they ap ear the cont.rmt. perniitrs one to ohservih that, thv 
p y l e  ton: exten: much higher t.han ol.herwise they would appcw 
to 0. If these stripes do not. appear until t.he purple light has sunk 
far down, and this is usually t.he rase. then one sees i t  again suddenly 
in portions of the sky whence one believed it. t,o have long since diir- 
a p  eared. Thus it afpears, in such cases, t.hat the purple liglit. is 
re&y still prwent be Ind the yellow bright segment; i n  obher words. 
that the pur le li h t  owes i h  developrnent to highcr atmospherii. 
strata than &ea t%e bright, segment. Under these (*cJIlditi@Iirr thf- 
boundary of t,he latter is scarcdy recognizable. \Vhrn (.he urplc 
light haa wholly disappeared the two light blue-green wedge-syvaped 
area, spoken of above, &ill remain long risible, prohably ihc. r i i o ~ t  
atrikinq proof that here we have not. a case of suhjectivr drcep- 
tion. * * 

As soon as t.he purple light. hnr disslppt.arcd, s u d  if t.hrru arc no 
shadow st.ripes present, the a l t ihde  of the bri h t  segnient niav br 
determined with some accuracy, perhaps to witt in  10 or 15 minutw 
of arc. According to my nierulureinenta Ohe sinking of the segment. 
keep rather close cltep wt.h that of the sun, so that i f  -w is the sun’n 
altitude or w ita deprmion, 8 the ahitude of the Pumlnit of the bright 
eegment we have the equation 

w+8=Y, 

where y is a const,ant whose value d h r s  on different. da Y and, accord- 
ing to my observations, vanes between So and 1 2 O .  %his em inral 
formula may be extended to the h t  port.ion of twilight when ouyy the 
twilight glow forma the, to be Rule, poorly defined boundary of the 
bright segment. 

If now, one turiis his at.tention ngiiin t.o t.he castern 
sky, the latter is found to have a slight, ge!ieral colorn- 
t,ion, or at least to be illurnina.t.ec1, m c l  he will dso prob- 
ably discover traces of a second dark s e p e n t  which rises 
from the horizon about the time when t.he pu le light. 
has complet.ely disappeared or has cont.raet.c? to tdir 
above described hazy stratum. 

ernlit. of ita 
presence being certai3y determined, and during my o&ervationr it 
WBB never intense enou h to permit any accurate measurement of the 
altitude of the second fa rk  segment. (Jlouds observed in  this second 
illumination of the emtern sky seemed to me to shade off rat,her more 
padually aa though overtaken b the edge of a &idow. The second 
dark se ment disappears in tiough at a somewhat. grcater altitude 
above &e horizon, lust as%d h e  fimt [dark segment]. 

In the western sky, however, there is pre mring ti 
re etition of the phenomena alrea.dy observerj. Thus, 
wfie  the first twilight arch is c l ~  ~~cenclin~-in accord wit,h 
the law stated-there is gradually developin at. a.11 alti- 
tude but little lower than t,hat where t,he f s t .  twiliglit. 
arch appeared, a second but less brilliant phenomenon 
of t.he same kind. The first t.wilight arch gplually loses 
its dull-purple boundary, wit.hout. decreasing in sharp- 
ness, however, and above it there ap ears n. somewhat 

which there stands out n brighter zone-t.he second 
twilGht glozu or second western twil.iglit arch, which is the 
boundary of the second 7wigh.t s r p p n t .  On a number of 

daylight which is regarc 5 ed ns IAe (,nil i!f Cz’vi.2. tuil.i.glrf. 

This second colon is often scarcely suficient to 

dull greenish-yellow layer against, t P ie upptbr part of 

occasions I have observed both arches showing most 
dist.inct.ly one ubow the other. 

Abcive this arch there develops, under favorable con- 
ditions, ti second prrp2e light, perhaps at  n somewhat 
lesser altitude than did the first but with quitre the same 
ser ueiice of chsiiges, although it.s color is more in the 
yc ll ow-red. Qoiiiet.inice I have seen this second pu le 
light, quibc intense, c.  g., on Noveinbrr IS, 1863Yat 
Munich], whcii it was strniiger than the first light often is. 
A number of times the second light WXH fairly decided, 
but oii most, clays I dit1 not see it. at. all. 

The time of maximum inten3it.y can he dt?tmmined but imper- 
fectly. because OF the greatly decremed eliarpnerw of the phenomenon; 
howewr in the four caws when wuch a. det.errnination maa m d e  the 
result was rcniarkali!e. On each occasion the sunk depresnion at  the 
time of t,he nlaximuni of t.he second purple light waa almost 3.2 times 
m great, as t,hhat. corresponding to t.he rnaximiim of the fiwt purple li ht, 
although t.he lat,t.er dr?prewion hsd very divergent valiies on t.he four 
days. 

Finnlly, the second purple light, nlso disappenrs in a 

behind t.hr sccontl bright. scgiiiont, which is now t % e down only 
inttiiner nndogoiis to  that! of the first., siiikiii 

rmiaiiiiiig illuniinntd portion of t,he sky and whose dis- 
a.p eni.n.ncrc? marks tAe end qf cr.st/onnmi.caZ t?i!itig?it. * * * 

ft ,  ~ v a s  not, until my lait.er series of observations that I 
hccnnic. aware of the fact, that. from tho inst.ant. whrw t.he 
sun st.:uitls a.bou t. i’ below t.hr horizon onward, t.he or- 
t.ion of t.he a l ~  which st.ill receives any light at a11 P rom 
tho Sun is friidy well dist inguishrcl from the nlreadv per- 
fect night sky of t,he east,. This latker is probably t,he 
coiit,inuat,ion of  t.hnt4 a:1i11(: first, thrk segment which 
earlier h d  tlisappeured froin our sight itlid now rmp ears 
after it, hns drcatlp piswd to  about. 30” west o P t.hc 
ze1iit.h. At. this time it cnibraces more than half tho 
horizon aiicl rapidly sinks like n, black veil until it nierges 
with the second west,erii t.wilight. arch, thc latter 
meanwhile holding untlist~m.bet1 to its own downward 
course. * * * 
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principal phenomenon ns being iiiore frequeiit,ly and more 
readily observed than is the 

(b j Tuvitight glow 0 1 9  D a r r r : i ) i f ~ , ~ i g ~ . ~ ~ l ~  .---‘i’lic smia  
remarks apply to the twilight gluw wliich lics a\>o.ce the 
sun’s position. As soon as thc sun is ~ ~ ~ ( ~ r i i l  11cgrws 
below t.he horizon, howwer, thc glow is 110 longc~ (or nlbt. 
yet) risible. 

( e )  Fimt twilight ctrc/r..---Thc first t.wiliglit. arch, t l i e  
boundary of t,he first. bright segment., lics in t,he wsta in 
the crening, iii t,hc (bast in t.he niorniiig. I t  is risihlc 
whan the sun st.aiiils below thc horixoii. 

( t i )  Fktt  purple Ti Itt.-The first prpl(h liglit. t~ppetirs 

diiiost in~msdittt.cly nfter t,hc <lisii],~~c;~r:~iict~ ot’ the tiwt. 
(fegendaniiiierung, while in thi. iiinrriiiig t l i ~  r w i w ( ~  
order OCCUM. 

( ‘ i t 4  turitight ends, in t,he cweniiig, at. t,lic srt.t.ing of the 
lirst. purple lightq antl begins in  tlic !rioining ,it thr risc 
of the same. 

Fimt twitiqht is t,he name frcqucn tlj- a.ppliec1 t.o 1111 the 
ahove pheiionic~na from ((4) to ( ( 1 )  c*oIlcct,ircly: ia (!is- 
hc t ion  to t,hese is tlie series which follows untl(1r ( ( 1 )  tci 
(9)  , known collcctirely tis tliir I P C O I M ~  trr*ili,ght. 

, ( e )  Seeo nd a,i,titli-tiL4i@ or Gcgenc7iTitr 1)i t‘riing.ll --The 
second anti-twilight hegins, in the evening, in the evt .  h m i  
sky about the end of civil twilight,; convclrsely ill t,hc 
morning it cntls in tlie west. at  t h  beginning of civil 

. ’ I Y c ‘ o ~ . ’ ’  

over the fiiyt. twilig 9 it. arch, in t h  cwc~niiig it. nppeniz; 

I>o&ary of the &conc! bright segment, ii q>ezirs in t Iic 
evening after ttie sctting of thc pur )le figlit. 111 its 
iIiitinl stage it is siniulttineously Tisib ! P iti thr western 
sky with the tiiat arch: the inverse c-ontlitioii owur in 
the morning. 

@) The second p w p l e  Zight.-The second purple light 
appears above the srconcl twilight arch. 111 tlic twwing 
it sinks behind, and in the iiiorning it r i s c b . ;  froiii lwliin(l 
that. arch. 

Bstronorwicud tu(ri7igltt ends with tht- .;tit 1 iiig of t h a  ciewiid 
twilight arch; in the nioriiing this twilight begins with 
the rising of that arch. 

MAIBAN’S DESCRIPTION OF ANTI-TWILIGHT. 

Elsewhere in this issue reference is inde I to the first published 
description of twilight phenomena where the dark wg~iient and the 
first anti-twilight arch- observed in the e a t  on a good day soon after 
sunset-are even their prment names. ‘l’his dracription ww by 
Mairan, who published it in a somewhat inaccessible work that hap- 
pens to be in the Weather Bureau libr~ry. It also contains a reference 
to w h t  is perhaps the earliest printed niention of the plicwoniena. 

We reprint the French passages with a translation; our b’rench ver- 
sion follows the original closely, except in clt itahation and in the 
use of the sign “&”. A marginal reference in tfe original is here given 
aa a footnote. and * * * indicate omiMions of paasage# not hiring 
on the description proper.-c. A. jr. 

~ 1 1 ” ’  &!IAAIRCISS13WES’I. 

S UT 7 ’ 6  11 t icre’y uxculf . 
Qu’il me soit permis, pour abrhger, de noiiitiier uinsi 

uii ph6iiornene qui !ie manque prcsquc jamtiis (IC pirnitre 
cianu leu joum sereins are(* le r.r6pusc*ule, et qui h i  est 

oppos6, non seulement par le lieu du ciel qu’il occupe, 
mitis encore p r  le renversement de sajar t ie  lumineuse, 
cl’autant moins vive qu’elle est plus p s de l’horieon. 

I1 ne faut, ue regarder le ciel un peu avant le lever du 
so ld?  ou que f ques niinutes aprb son coucher, pour re- 
connoitre le hBnom&ne ou le m6t6ore clont il s’agit. I1 
est, tds-visib P e, et vrai-semblablement. au.ssi ancien que le 
nionde; et il y a t,out lieu de s’Qtonner, qu’il n’en soit pas 
par16 darantag? dnns les limes de hysique ou d’astro- 
nomie, tant aiicicns que niodernes. f e  n’en connois qu’un 
oh il en soit, fait niention espresse, et qui flit imprim6 ii 
Ulni en 1716, nyctiit pour titre des (bdeurs  du (XeL3 M. 
Cramer, qui avait t.r&s-bien reiiia.rque I’anticr6puscule, et 
qui ttvoit i i i h e  fa.it quelques reoherclies d’o tique sur 
(-e mBt6oro, s’6tonnoit comnie nioi clu silence (P ea auteurs 
it cet Bgard. I1 ni’en Bcrivit il y a plusieun ann6es, etje 
lui aomniuniqua.i ce que j’en savois, arec la note du livre 
de Funccius. D’riutres occupations l’empbchhrent sans 
doute de pousser plus loin se recherches ou de les publier. 
Heui-eiix, si je pouvois encore consuiter sur ce sujet, 
comme siir tnute autre matiare, un ami si ficlale si sage 
si bclniri?, et, tloiit, ja regretterai dterneuement ia perte. 

On reiiiarquela donc. le soir d’un beau jour, au coucher 
clu so ld ,  par eseniple, i ~ u  quelques niinutes apras,. 8, la 
part,ie oppos6e clu Piel et, inini6diatement sur l’honzon, 
unt? esp&ct! de h i d e  mi (le Segment obseur, bleuhtre et 
pourpri5, surnioiit6 d’un arc 1~~i.rninew et color6, blancbe- 
Citre, orand, et enfin couleur de rosc h 9011 bord sup6rieur, 
tirant que€quefois sur le couleur de feu. Car ces couleurs, 
ou platat ces nii~nces des couleurs vraies 11’3- sont jamais 
ni hien tranchBes ni bien d6cid6es. Ce n’est aussi que par 
des circonstrtnces plus ou nioins favorables, selon que 
l’air est plus ou iiioins degage de vapeurs, d’exhalaisons 
et de niiages, ue I’anticr6puscule d’un jour, ou d’un 
climat, differc c P e celui chin autre. Du reste, rien n’est 
plus uniforiii6nient constant que ce h6noni&ne, qui est 

RorBale, clont le sujet est physique, mais variable et 
nacidentel. * * * 

Cependen t la solcil s’enfoiicc encore sous l’horizon, le 
cr6puscule s’abaisse, at I’snt,icr6pusc.de s’B1hve d’autant; 
1t.s r~yc~i is  du solei1 qui alloient frapper la voQte au 
xenit ou pds du z6nitm n’y arviennent lus, ils se 
i-6fl6cliissent sur des points p u s  P proches CQ u sold,  et 
l’anticr6pusc,ule s’618ve encore : son arc lumineux et 
color6 se d6t.ache du seginent bleubtre et  pourpr6? qui 
ne tlemc.urc. hien-t& quc? gris ou cendr6, il iiiont t,oQjours 
c.t, pxrvic!nt, enfin jusqu’au e6nit, o h  il est encore sensible 
lorquo l’ctir y est, pur; car aprBs btre riiont6 jus u’il une 
cc?rt,.rine hauteur. 11 s’afEoihlit de plus en plus, et 8 isparnit 
enfin totalement. J’ai observ6 l’anticr6puscule me 
infinite de fois dam les pnrt,ies lcs plus ni6iidicinales de 
In France, B Paris et xus environs. 

La bandc hlruittrr et, pourpr6e do l’horiroii ne demeure 
plus qiio giiac et cenclr6e. loisque 1’mc anticr6pwculaire 
den est cIBtnch6, parce queles rayons rouges du s o l d  et de 
la partie la plus brillante chi cr6puscule ne s’y r6fl6chissent 

* * *  

urement optique, et en cela bien c f  iff6rent de l’aurore 

plus. * * * 
[Trmslatim.] 

On tlie anti-twilight or anticrepsrztle. 

Peii i t ,  me, for the sakt. of brevity, to thus name a 
hpiionienon that almost never fails to appear on fine 

%~ys (joulu sercins) et twili ht, and which is opposite 
to this lattcr not only as to f ocation in the sky but also 


